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Study on Seismic Safety Evaluation Method for Super-High-Rise Steel Buildings
against Long-Period Earthquake Ground Motions

~ Seismic Safety Evaluation Method Based on the Fatigue Performance Evaluation Formula

for Column and Beam Members and the Limit of Maximum Inter-Story Drift Angle of Buildings ~

Takashi Hasegawa", Toshiyuki Fukumoto®, Yoshikazu Sawamoto?, Yasushi Kurokawa®),
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Abstract

In this study, experimental tests and analytical studies were conducted to propose the design fatigue curve

formula of steel rectangular hollow section (RHS) column and CFT (concrete-filled steel tube) column. And,

earthquake response analysis of model frames considering the fracture and deterioration of column and beam

members was performed to examine ultimate-limit performance of super-high-rise steel buildings against the

long-period earthquake ground motions. The seismic safety evaluation method to ensure a certain deformation

capacity even in the event of an earthquake ground motion larger than the design earthquake ground motion was

also investigated. Following results were obtained in the study.

1)

2)

3)

As for RHS column, cyclic loading tests and FEM analysis were conducted to investigate the effect of
variable axial force and variable amplitude on columns under cyclic loading. From the result of these tests,
seismic performance of RHS columns under constant axial force, variable axial force, and variable
amplitude was clarified, and the fatigue performance evaluation formula for RHS column was proposed.

As for CFT column, cyclic loading tests of CFT columns were conducted to investigate the effect of variable
amplitude and variable axial force. Based on these results, the fatigue performance evaluation formula that
gives the lower limit of the experiment was proposed.

In this study, the seismic safety evaluation method using the above fatigue performance evaluation formula
for steel frame column members and CFT column members was proposed. In addition, we proposed the
method of setting the response limit value of maximum inter-story drift angle in order to prevent a building
from collapsing even when an earthquake ground motion larger than the design earthquake ground motion

acts.
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